This paper considers the structure of production, distribution and consumption of ceramics within Chalcolithic communities of SE Iberia, an important region for modelling social and technological change in the recent prehistory of Eurasia. Our research provides new data through the comparative analysis of domestic and metallurgical ceramics, as well as building and other clayrich materials from the archaeological site of Las Pilas (2875-2620 cal. BC 2σ to 2460-2205 cal. BC 2σ) (Mojácar, Almería). In total, 56 samples are characterised by optical petrography, with SEM analysis of 22 of those individuals, in order to assess firing conditions. Results point to the existence of a local tradition in which domestic and metallurgical wares exhibit important similarities in their production processes. In terms of technology, the assemblage shows a relative homogeneity, although firing conditions, surface treatment and decoration seem to have played an important role in the differentiation of highly symbolic wares from other ceramics. We conclude that raw material procurement and processing at Las Pilas differ from those at other Copper Age sites already studied in SE and SW Iberia. This is in agreement with earlier archaeometallurgical studies on Las Pilas, suggesting the development of local and community-based technological traditions. As such, the paper attempts to bridge the recent divide between re-emergent top-down models and our detailed understandings of technological practice.
Introduction
The Chalcolithic in south-eastern Iberia (3200-2200 BC) has been characterised as a period of change during which local populations took their first steps towards social complexity. The area has been crucial in the construction of models of social change (Ramos Millán 1981; Lull 1983; Mathers 1984; Chapman 1990; Díaz-Andreu 1995) and especially of the spread of metalworking in the Old World (Renfrew 1967; Montero Ruiz and Murillo-Barroso 2014; Roberts 2008 Roberts , 2014 . Despite intensive research undertaken in the area, key questions remain open, concerning the structure of production, distribution and consumption of goods, as well as the actual role played by craft in social change. In essence, there is a need for a better understanding of the practice not only of metallurgy, but also its interface with ceramic and other clay products, of understanding the relationship between everyday practice and the models of the transmission of specific technologies. In attempting to bridge the recent divide between reemergent top-down models and our detailed understandings of practice, this paper presents new data precedent from the analysis of a variety of clay-based remains (domestic pottery, metallurgical ceramics and building materials) from the archaeological site of Las Pilas (Mojácar, Almería).
Metals and social change in SE Iberia
Marked changes in architecture and material culture during the Chalcolithic have been taken as indicators of emergent social complexity and the appearance of metallurgy in southern Iberia, which were materialised in a number of different ways at a regional scale (Leisner and Leisner 1943) . In this context, the territory that nowadays forms the province of Almería (SE Spain), and especially the site of Los Millares, has been a particular focus of research. Within this area, intensive research in the Vera Basin (Fig. 1) , notably during the 1980s-1990s, has brought a wealth of information regarding social and technological change from the Neolithic to the Bronze Ages (e.g. Chapman 1990; Fernández-Miranda et al. 1993; Montero Ruiz 1993; Delibes et al. 1996; Montero-Ruiz 1999a, 1999b; Camalich Massieu and Martín Socas 1999; Risch et al. 2002) .
The results of this work have been much discussed; indeed, the degree of complexity present in local communities, the motivations for social change and how this change is reflected in labour organisation have all been matters of controversy. In general, explanatory models for emergent social complexity in the Chalcolithic range from those who argue for a high degree of specialisation and social ranking (influenced by the interpretation of Los Millares, Molina et al. 2004 ) to others that maintain that household production and a lower degree of social differentiation were dominant (Lull et al. 2010; Chapman 2008; Montero Ruiz and Murillo-Barroso 2016) . The usual issues that have formed the basis for such models and debates have been the control of water, agrarian surplus and the nature and extent of exchange networks.
Recently, however, attention has turned to complex models which emphasise the origins of metallurgical practice and the role of technology in the organisation of production (Nocete et al. 2008; Roberts 2014) . As in many other regions, the explanatory models for this phenomenon in SE Iberia range from diffusion to local development, in both cases with deep implications for our understanding of the way that metallurgy affected local social relations. In the former case, the arrival of metallurgy is seen to encourage specialisation, due to the need to mobilise communities and secretiveness around metalworking (Roberts 2008) , while the supporters of local development suggest that the process of differentiation and social ranking was already in train before metal consumption became a powerful social factor (Montero Ruiz and MurilloBarroso 2016) .
Recent prehistory in the region of study
The first evidence for human colonisation of the Vera Basin dates back to the Early Neolithic (approx. 5400-4900 cal. BC, Martín-Socas et al. 2017) . This early occupation is represented by small settlements made up of perishable structures, probably related to either seasonal or periodic occupation and located close to fresh water and marine resources, such as at Cerro Virtud (Ruiz-Taboada and Montero-Ruiz 1999a, b) and Cabecicos Negros (Camalich et al. 1999) . A number of these settlements increased by the end of the Neolithic when they were also inhabited for longer periods of time, as evidenced by the construction of negative structures and the introduction of megalithic monuments into SE Iberia (Aranda Jiménez et al. 2017) . It is during the Chalcolithic, in the third millennium BC, that major change took place, as the result of demographic growth and an increase in socioeconomic complexity. By this time, a number of stable, enclosed hamlets became keystones in the control of communication pathways and natural resources (Camalich et al. 1999) , along with unenclosed smaller settlements and characteristic megalithic tombs that hosted a range of individuals and grave goods (Aranda Jiménez et al. 2017) .
Chalcolithic open-air settlements comprised a variable number of circular huts with stone foundations and timber structures, which were the scene of everyday activities (Chapman 2008; Lull et al. 2010) . The effort invested in building durable domestic constructions, along with walls and a number of dug structures, possibly employed as silos, water storage pits and ditches, is equally taken as a sign of an increase of population and a higher degree of sedentism (Chapman 2008 and references therein) . Nevertheless, the internal organisation of such domestic contexts is poorly understood, with production contexts clear in some cases, such as Los Millares (Molina and Cámara 2005) , but not apparent on other sites (Delibes et al. 1989; Lull et al. 2010) .
As in other European settings (Doonan et al. 2007; Dolfini 2013; Roberts 2014; Perucchetti et al. 2015; Radivojević and Rehren 2016) , how and when metalworking was developed in SE Iberia has become central to understanding the role of technology in social change, as well as processes of invention and diffusion. In these terms, researchers' attention has been drawn to the peculiarities exhibited by the metallurgical tradition developed in SE Iberia and its contrasts with neighbouring areas. Its earliest metalworking has been defined as a low-intensity activity, focused on tools and weapons, characterised by low slag production under conditions of incomplete reduction and by the absence of common signs of annealing until the second millennium BC (Montero Ruiz 1993; Müller et al. 2006; Rovira and Renzi 2017) . The relative balance in the amount of copper goods recovered from domestic as opposed to funerary contexts may suggest that copper production and consumption was part of a regional system of values in which metal did not acquire a central role in the expression of power relations until the Late Chalcolithic (Murillo-Barroso and Montero -Ruiz 2012) .
If this was the case, traditional technologies continued to be fundamental in the production and reproduction of those material conditions that, in turn, sustained social, economic and political structures and their subsequent change. A good example of this is the exchange and use of new and exotic materials, such as amber, ivory, ostrich eggshells or a variety of rocks and minerals, central to the flourishing industry of personal adornment (i.e. Harrison and Gilman 1977; Hunt-Ortiz et al. 2011; Murillo-Barroso and Martinón-Torres 2012) . While these goods were central to promoting social asymmetry, they were also entangled with a wide range of common goods made out of clay, stone, animal bones and vegetal materials, the very basis of most day-to-day activities. Of course, these traditional industries were also involved in metalworking, either through the phenomenon of skeuomorphism, through accumulated knowledge of pyrotechnology or by being active in ore extraction and processing (Rovira 2005; Risch 2008; Rovira and Renzi 2017) .
Ceramics in the Chalcolithic of SE Iberia
Ceramics were an active component in everyday life before the arrival of metals and also a key component in early metallurgical practice. For that reason, here, we concentrate on ceramic technology, placing it in relation to other clay-rich resources. Chalcolithic ceramics form a number of welldefined functional groups (cooking pots, storage jars, prestige vessels) and exhibit a wide range of technological solutions that often involve the combination of different raw materials and the use of a range of forming techniques, e.g. moulding, coiling and pinching (Camalich Massieu and Martín Socas 1999; Inácio et al. 2013) (Fig. 2) .
The most characteristic ceramic types of this period are open and shallow vessels, known as trays (fuentes), plates (platos) and bowls (cuencos); none of which exhibit decoration (Camalich Massieu and Martín Socas 1999) . These have been connected to food processing and consumption. Also characteristic of SE Iberia is the relatively high incidence of symbolic (cerámica simbólica) and orange wares (cerámica de pasta naranja), which have fine, compact fabrics; careful surface treatment; and a relatively homogenous colour, due to well-controlled firing conditions. These occur in far smaller numbers than the domestic wares mentioned above and are therefore considered to be prestige goods.
There are some specific typological and technological traits typical of the Chalcolithic, such as the presence of linear protuberances on the exterior body (baquetones), low-carinated profiles, painted decoration and thickened and everted rims. Most of these traits are present since the Late Neolithic (Gavilán Ceballos 1997), as are the elements of schematic decoration observed in symbolic ware (Martín Socas and Camalich Massieu 1982; Pellicer Catalán 1995) . In fact, some ceramic types characteristic of the Late Neolithic in the area, such as the Almería type, seem to be still in use during the Chalcolithic, as observed in Campos and Zájara (Camalich Massieu and Martín Socas 1999) .
Beyond ceramics, clay-rich materials were employed in the construction of a number of structures, such as huts and fireplaces and as a waterproof lining for pits within the settlements (Delibes et al. 1996; Chapman 2008) . These other uses can shed light on the knowledge and choices of the community in terms of raw material exploitation and available local resources.
Of course, a key feature of this period is the use of ceramics in ore processing and metalworking, in the form of crucibles, blowpipe nozzles and, perhaps, other objects (for a detailed discussion, see Rovira and Ambert 2002) . The analysis of these technical implements and their comparison with domestic wares helps assess any relationship between their production processes and those used in making domestic pottery. Due to the extreme conditions in which crucibles are used, it might be expected that specific strategies were developed to combat thermal shock that metallurgical ceramics underwent. Correspondences between raw material choices for ceramic fabrics made to perform different domestic functions have been noted in other sites of southern Iberia (Camalich Massieu and Martín Socas 1999; Molina and Cámara 2005; Inácio et al. 2012) . Nevertheless, such information is scarce and, at times, unclear, with no convincing differences detailed when metallurgical and domestic ceramics have been compared in depth (Murillo-Barroso et al. 2017 ). If we accept metalworking as a highly symbolic activity (Childe 1930; Eliade 1978; Budd and Taylor 1995) , conceived of as concealed knowledge, surely that should have affected how metallurgical ceramics were produced, perhaps making them stand out in contrast to the way that domestic pottery was used and had been used previously.
Ceramics and the arrival of metallurgy
Improving our knowledge of the manufacture and consumption of the wide range of clay-rich goods offers us the potential to contextualise the material conditions of and changes in Chalcolithic economic and social structures. Given the importance of technology in the definition of regional differences in the development of social complexity and metallurgy, ceramic analysis comprises an important tool in shedding light on innovation and the transmission of knowledge and, through them, on social relations and technological change (Dobres 2010) .
The main objective of this paper is to contribute new data on the Chalcolithic in SE Iberia through ceramic analysis. A local perspective is deliberately adopted, as studies of technological and social practice at this scale are necessary in order to construct robust models at a larger scale. This also allows the integration of other empirical data produced in the last decades. The project:
1. Explores the strategies of raw material procurement and processing adopted by the inhabitants of a Chalcolithic settlement in SE Iberia. 2. Defines the relations between the production processes developed and the function of clay-rich products, particularly focused on the most common ceramic groups present on the record. 3. Discusses the resulting data with regard to the main explanatory models for the Chalcolithic in SE Iberia concerning labour specialisation and technological innovation.
The archaeological site of Las Pilas

Archaeological background
The materials analysed in this paper derive from the archaeological site of Las Pilas, in Almería (Spain), located on a flat elevation close to the Aguas River, ca. 30 m above the sea level, north from the city of Mojácar. The site has been the object of three different archaeological campaigns (Alcaraz Hernández 1992; Camalich Massieu and Martín Socas 1999; Murillo-Barroso et al. 2017) . Those excavations unearthed an extensive (ca. 5 ha), enclosed hamlet occupied during the third millennium BC, and its stratigraphy has indicated ten phases of occupation. Although scarce, the first evidence of metalworking at the site date to the beginning of the third millennium BC (Beta-408051, 2905-2853 cal. BC 2σ), notably represented in phase 9 (Fig. 3a) , chronologically spanning from 2570-2460 cal. BC 2σ (Beta-408061) to 2460-2205 cal. BC 2σ (Beta-408065). Then, an activity area devoted to food processing (cereal roasting) and copper smelting was bounded by a circular or oval wall surrounded by a 30-cm-wide ditch and was structured around two hearths (Fig. 3b) . One of them occupied a central position within this area and was involved in the processing of staples. The second was located at the edge and delimited by adobe bricks. A complete set of metalworking appliances was recovered in connection with this second structure, including crucibles and blowpipe nozzles ( Fig. 3c, d ).
This activity area dates to the period of consolidation and spread of social asymmetry and metallurgy in SE Iberia. Contemporaneous remains of metalworking in the rectangular building of Los Millares have been considered a sign of change in the status of metalworking in the site (Molina and Cámara 2005; Lull et al. 2010) . For this reason, on the basis of the archaeological materials available, a comparative analysis of metallurgical and domestic ceramics was undertaken, along with a raw clay-rich lump and some building materials (Table 1 , F1-F7 for fabrics 1-7).
In order to approach questions related to knowledge transmission and diachronic change, samples of domestic wares and building materials from the previous occupation phase 8 (2875-2620 cal. BC 2σ, Beta-408058) were selected with comparative proposes (Table 1) .
Geological environment
The site of Las Pilas is located in the foothills of the Cabrera range, the southern limit of the Vera Basin, about 2 km from the coast and only a few meters from the course of the Aguas River (Fig. 4 ). According to geological mapping (Espinosa Godoy et al. 1974a , 1974b Kampschuur and García Monzón 1975; Kampschuur et al. 1975) , the main orogenic units in the area are formed by the Alpujárride complex, the result of Eocene to Early Miocene Alpine activity. The oldest materials (Precambrian-Devonian) of this complex are only located to the E and S of the Cabrera range, comprising The lowlands of the Vera Basin are covered by Tertiary marine and turbiditic deposits. Neogene levels at the southern limit of the basin are 200 m distant from the modern city of Mojácar. These deposits are formed by a series of marine sediments where the metamorphic materials are absent. They are mainly formed by marly globigerina-rich sediments, interspersed with layers of sandstone and conglomerate deposits. During the Quaternary, geological activity consisted mainly of alluviation along the Aguas River and the deposition of colluvium on the slopes of the mountains.
Materials and methods
All 56 samples come from the two pre-Bell Beaker phases of the site already described (phases 8 and 9). The samples represent the stylistic, technological and compositional variability observed macroscopically (Table 1) and encompass common ware (bowls, trays and plates; storage jars), cooking pots, prestige goods (symbolic and orange wares), technical ceramics (crucibles and blowpipe nozzles), building materials (clayey material from a hut, a furnace and a kiln) and a piece of unfired clayey material of unknown function. Some samples were selected to characterise variability both within and between macroscopic fabrics, where possible linking the material to known typological or functional groups.
Thin sections were prepared according to standard procedures and described using a modified version of the system proposed by Whitbread (1995 Whitbread ( , 2016 . Following his proposal, the thin sections were grouped into petrographic fabrics according to their main components: aplastic inclusions, matrix and porosity. Grain size distribution and fabric components' orientation were estimated visually (Bullock et al. 1985) , and the same approach was employed for the determination of frequency categories (Matthew et al. 1997) . Moreover, the range of relative proportions of coarse and fine components, inclusive of voids, was calculated for each fabric (expressed as c:f:v), with the boundary between coarse and fine fractions set at 10 μm (Whitbread 1995, p. 371). The indicative maximum grain size for each aplastic class is reported in fabric descriptions, in addition to the compositional and textural classification of the inclusions.
Representative individuals (n = 22) of each petrographic fabric were chosen for SEM examination on fresh fractures in order to observe the microstructure. This enabled an estimate of the degree of sintering and the vitrification state of the matrix, to undertake microanalysis of interesting features, e.g. Ca content. Bulk specimens were fixed on metal specimen stubs using silicone adhesive. Colloidal silver paint was applied on excess 
Results
Petrographic fabrics
A total amount of seven petrographic fabrics (fabrics 1-7) were identified, six of which correspond to ceramics and one to samples from unfired clay-rich samples or building materials (Fig. 5) . Two of the ceramic fabrics and that related to building materials are present in both phases. and epidote group minerals (≤ 0.1 mm). The matrix of those samples is formed by a non-calcareous, silty, micaceous groundmass, red-brown to pale brown in planepolarised light (PPL), with firing horizons (MPL-007 and MPL-017), and inclusions strongly oriented subparallel to the surface of the vessels. Characteristic of this group is the presence of D+ TF, and mega planar voids are strongly oriented parallel to the vessel surface. The latter are probably connected to the forming technique employed (Fig. 6a ). . These are characteristic light-coloured mica schist and quartzite bearing coarse garnet porphyroblasts, although with some textural variability. Metamorphic rock fragments in MPL-008 are coarse-grained quartzite grains (≤ 3.7 mm), while MPL-006, and especially MPL-010 and MPL-014, is finer grained with a higher proportion of mica schists (≤ 1.9 mm). Most common inclusions are quartz (≤ 0.5 mm), white mica (≤ 0.8 mm) and the aforementioned metamorphic rock fragments (schist and quartzite), the latter containing characteristic mineral phases, such as kyanite, tourmaline, garnet, epidote and zircon, also present as discrete inclusions in the fabric. The silty micaceous matrix displays firing horizons from orange-brown to dark brown in PPL, although MPL-020 is characterised by a finer brown matrix. The matrix is optically active (MPL-020), through being active to slightly active (MPL-006, MPL-008 and MPL-014). Elongate voids (cracks and channels), strong to moderately oriented parallel to the wall surface, are characteristic, as well as mega vesicles, probably related to firing temperature and forming technique.
Fabric 6: phyllite and schist (c:f:v 10μ = 20:75:5 to 30:60:10), the main petrographic group, with 32 samples, including domestic and metallurgical ceramics (all the crucibles and the blowpipe nozzle) from both phases under study. The most striking characteristic of this group is the high abundance of coarse aplastics, dominantly dark, elongate fragments of low-to medium-grade metamorphic rocks (phyllite and, less commonly, mica schist and quartzite), probably bearing graphite and metallic oxides (ca. ≤ 4 mm). The inclusions in these samples exhibit a bimodal distribution and a coarse texture except for MPL-104, in which the coarsest fraction is absent, reflecting some internal textural variability. Other inclusions in this fabric are quartz (≤ 1.6 mm), white mica (≤ 0.8 mm), brown mica (≤ 0.7 mm) and opaque minerals (≤ 1.6 mm). The main metamorphic inclusions are similar to those described in fabric 3. However, in fabric 6, the aplastics are surrounded by a non-calcareous, silty micaceous groundmass, red brown to dark brown (PPL), affected by firing horizons. Regarding other technological and functional aspects, the orientation of the aplastics in fabric 6 is variable, often moderately to strongly oriented (Fig. 6b ) (exceptions are MPL-023 and MPL-024, whose orientation is predominantly local to absent). This is probably related to the forming techniques employed and the frequency of the use of moulding. Nevertheless, another four samples show signs of relict coils in the upper part of the body (MPL-09, MPL-013, MPL-0106 and MPL-110) (Fig. 6c) .
Regarding optical activity, all the crucibles had been used and a temperature gradient is observed across the wall, related to their function. Their inner surface, where slag adheres, is highly vitrified and is characterised by abundant boating pores, while the degree of vitrification decreases towards the exterior of the vessels (Fig. 7) Rock fragments are very few, being bioclastic limestone (≤ 3 mm) and metamorphic rock fragments (phyllite and quartzite, ≤ 0.8 mm). Its matrix is formed chiefly by micrite, yellowish brown in PPL and optically active. Mega-microvughs and macro-meso-planar voids are present.
SEM
SEM observations were only carried out on domestic ceramics, aimed at the assessment of firing conditions. A microanalysis of the groundmass, avoiding coarse inclusions, was run in order to obtain a qualitative indication of its Ca content, to be compared with petrographic observations. A distinction can be made between samples with higher Ca concentrations (F2, F3 and F4) and low calcareous fabrics (F1, F5 and F6) (Fig. 8) (Table 1) , independent of their composition or macroscopic ceramic group. As expected, the microtexture of these samples underwent different changes according to their Ca content, in a way used to estimate equivalent firing temperatures (Heimann and Maggetti 2014; Tite 1978, 1981) . Calcareous samples showed either a lattice structure, typical of a non-vitrified groundmass (below 750°C) (Fig. 8b, c, e) , or the incipient cellular structure of a stage of incomplete vitrification (Fig. 8d) , due to the thermal decomposition of calcite, indicating that firing probably occurred in excess of 800°C, but below 900°C, when extensive vitrification should be achieved. Low calcareous fabrics exhibit a wider range of sintering and vitrification stages. A number of samples exhibited the remaining layered structure of the phyllosilicates that form the groundmass (Fig. 8a, g ), related to estimated firing temperatures below 750-800°C, depending on redox conditions. An increasing densification can be observed also in samples that have undergone a higher degree of thermal alteration, with partial melting of the edges of the platy components of the matrix (800-900°C) (Fig. 8f, i) , and a molten phase extensively present in a limited number of individuals (900-1000°C) (Fig. 8h) . Moreover, four samples belonging to F5 and F6 exhibited bloating pores on their external surface (Fig. 8j) , an indication of fast firing where the fuel was located close to the exterior of the pot.
Technological and compositional variability and the relation to typological and functional groups
Clay-rich materials in Las Pilas testify to a number production processes. These are represented by production sequences that comprise a range of similarities and differences, in relation to raw material textures and composition, forming techniques and firing conditions, all of which were combined in different ways. The comparison between the two occupation phases under analysis attests to some continuity in those processes over time.
There is no discernible, neat distinction between ceramic groups, in terms of the use of different choices and manipulation of raw materials that correspond to functional ceramic groups (such as common ware, metallurgical ceramics and prestige vessels). As depicted in Fig. 9 , large petrographic groups such as F6 include almost every ceramic type examined. A similar pattern is repeated in the fabrics containing more than one individual (i.e. F1, F3 and F5).
One clear pattern does stand out, however, in the correlation between the relative calcareous content of a fabric and its general type. Building materials and the piece of formed, unfired clay tend to comprise marly sediments with microfossils embedded in a micrite-rich groundmass. The composition of some ceramic fabrics identified exhibits a clear resemblance to these unfired fragments, with the exception of the addition of phyllite as an aplastic in the pottery. In contrast, Ca-rich fabrics are completely absent from any technical ceramics, and these are made of the same fabric as that principally used in domestic ware. With regard to forming techniques, our observations support previous data, which suggest that open vessels, such as platos, bandejas and crucibles, were mainly formed by means of either pressing clay into moulds or using other tools, while smaller and higher-walled vessels, such as cuencos, exhibit microtextural traits of coiling (Camalich Massieu and Martín Socas 1999; Inácio et al. 2013) . Such a combination of moulding and coiling is clear in the sample MPL-013.
These results point to fabrics exhibiting a low degree of thermal alteration, probably as a result of short firing processes undertaken in simple structures in which firing conditions were poorly controlled and varied within a single firing event (Gosselain 1992; Livingstone Smith 2001; Maggetti et al. 2011) . This also matches with the presence of firing horizons, as referred to in the petrographic descriptions, and the occurrence of common dark stains on the surface of the vessels, often visible on the coarse ware. When compared with petrographic fabrics, these differences do not seem specific to any group. In addition, those fabrics with the higher numbers of samples are those that exhibit also higher variability (i.e. F3 and F7), which supports the idea of these variations resulting from irregular firing conditions. Nevertheless, this lies in contrast to the careful firing evident in the ceramics classified as prestige vessels, such as the symbolic and orange ware. To an extent, these are equally variable in respect of firing temperatures, but their fairly regular colouration reflects a certain care for redox conditions, probably locating them in places within the firing structure where these pots were protected from contact with fuel and flames.
With regard to provenance within the region of study, the results show the use of different raw materials whose source can be suggested and are discussed in the following section.
Discussion
With the analytical results in mind, we can consider the insights they offer into the development of metallurgy in southern Iberia, an area which plays a crucial role in the definition of the pathways towards social complexity in Western Europe. Settlement patterns, funerary rituals and accompanying material culture have been understood as major sources of evidence for Chalcolithic economy and social structure. The same remains testify to disparities in the pace and direction of social change, and yet the discourse is still dominated by general statements rather than detailed characterizations of local patterns.
When detailed work has been carried out on material culture, the focus has been metalworking itself, with the redefinition of variation in technical choices and knowledge transmission at regional and even local scales in the last few decades. What has been rarer is an assessment of how these differences in metallurgical tradition are entangled with other social and material transformations within these communities. Ceramic technology, for example, regardless of its importance in the definition of the Chalcolithic-type assemblage, is poorly known in terms of production, distribution and consumption patterns, and a number of different hypotheses have been put forward regarding levels of specialisation. As a result, most of the debate on the relation between technological and social changes has been grounded in the analysis of metallurgy that, despite its obvious importance, represents only a small portion of the material living conditions of Chalcolithic groups in Iberia. This discussion is focussed on the site of Las Pilas framed within SE Spain, but references to other areas of S Iberia will be included, as they are the only comparative material available.
Provenance implications
A comparison of the ceramics and clay-rich materials with the surrounding geology suggests that the procurement, manufacture and, where relevant, exchange took place within a Blocalĉ ontext. Opaque-rich phyllite outcrops matching the fragments identified in the pottery and metallurgical ceramics Fig. 9 Distribution of samples according to their petrographic fabric and macroscopic classification, data reported in Table 1 . The difference in colour represents the two archaeological phases analysed in the paper. b/s body sherd are present within the Alpujárride complex of the Cabrera mountain range. In the foothills, in the areas where the site is located, there are Tertiary marl deposits with globigerina microfossils and sandy calcite-rich rocks. The use of these materials in the building of shelters at the site also supports this fabric's local origin. Equally, extensive outcrops of lightcoloured garnet mica schists are common components of some of the oldest outcrops of the Alpujárride complex. This suggests that fabrics 3, 4, 5 and 6 represent a range of clay-rich resources from the phyllite-rich eroded materials from the Cabrera range to the marly deposits downslope. It should be noted also that layers of carbonate-rich material occur among the metamorphic outcrops, introducing some complexity to this picture. Fabrics 1 and 2 present marked compositional and textural peculiarities. The abundance of fine, mono-mineralic inclusions in fabric 1, mainly quartz, opaque minerals, zircon and tourmaline, can be linked to fluvial deposits. The nearest compatible source is the Aguas River deposits, about 800 m north from Mojácar, very close to Las Pilas. The origin of fabric 2 is more difficult to determine geographically. However, the presence of phyllite and carbonate rock fragments resembles the composition of fabrics 3, 4 and 5, the main difference being the occurrence of igneous material of intermediate composition. This fabric might derive from slightly further away, since andesitic material outcrops are located ca. 10 km south of the site and are equally close to materials of the Alpujárride complex (Espinosa Godoy et al. 1974a , 1974b .
These results point to most clay-rich resources employed being available within a radius of ca. 1 km from the site. Therefore, it seems likely that the ceramic materials were produced either in the settlement of Las Pilas or nearby, in contrast to the previous research which suggested that ceramic materials from the site of Campos, located in the north of the Vera Basin, in Cuevas del Almanzora, were transported roughly 17 km distant from Mojácar (Echallier 1999) . This implies that the role of Las Pilas is rather different from that described for Zájara and Campos, whose ceramics were argued to have been mostly produced elsewhere and imported to the sites.
Petrographic analysis of materials from Campos pointed to the presence of a number of fabrics (groups 1, 2 and 3 in Echallier 1999) in which metamorphic materials were abundant, with some variation in the proportion of low-to medium-grade metamorphic rocks (phyllite and schist) and detrital carbonaceous material (mainly foraminifera). The area of Mojácar was suggested as a possible origin, and indeed, our petrographic analysis might support this hypothesis. However, these results can be only considered preliminary, since a detailed comparative analysis would be needed to confirm the hypothesis. At present, the knowledge of other Chalcolithic sites in the area is rather limited in terms of pottery production and consumption.
In addition, some discrepancies between the fabrics proposed in Campos and those defined for Las Pilas should be considered. While the presence of calcareous inclusions (mainly foraminifera) was considered as a distinctive element to differentiate phyllite and schist-rich groups 1 and 2 in Campos, in Las Pilas, they are all considered as part of fabric 6, since calcareous inclusions appear as lesser components and may reflect natural variability within a source. In contrast, in Las Pilas, fabrics 5 and 6 are separated according to textural and compositional differences, specifically the content of opaque and ferromagnesian minerals within the phyllite/schist fragments, or the presence of coarse garnet porphyroblasts and well-formed index minerals, such as kyanite. Nevertheless, gneiss/mica schists characterised by the presence of garnet and kyanite appear in Campos as part of group 1, among phyllite-rich samples. These compositional and textural traits are crucial to differentiate Palaeozoic from Permian to Triassic materials within the Alpujárride complex and, hence, possible differences in origin.
Not all the samples from the site of Campos can be linked to Las Pilas, as group 2 of Echallier (metamorphic materials) contains grog, which is not present in samples analysed from Las Pilas. However, this is only one out of 42 samples rich in metamorphic materials and clearly represents different technological practices and, perhaps, sources, as the wider region of Andalusia is dominated by similar geology. More abundant in Campos is another fabric tempered with grog in a Ca-rich groundmass (group 4). This group contains chiefly marly components, which seem different from those found in Las Pilas, according to their content of ostracods and bivalves, as well as their grog tempering.
Technological practice in clay-rich materials
The Las Pilas ceramic assemblage also provides insight into the role of technology in the construction of the material conditions that made certain social structures possible. By comparison with other case studies, we might consider questions of a Chalcolithic ceramic tradition in the study area and its relation with neighbouring regions.
Metalworkers at Las Pilas opted to use non-calcareous, coarse fabrics in thick-walled crucibles. In the use of blowpipe technology, the crucible needs to be insulated, in order to avoid heat loss, and a thick wall would aid this, while a coarse recipe adds to toughness and resistance against thermal shock.
More specifically, the crucibles were heated from above and are highly vitrified on their inner surface, where copper alteration products are present, while a temperature gradient can be observed as the outer surface exhibits higher optical activity. The use of non-calcareous pastes, instead of the Carich materials used elsewhere in Iberia, has a variety of important implications in terms of their production and use. From 900°C, low-calcareous material suffers strong microtextural changes derived from groundmass sintering, and this process and subsequent vitrification lead to high proportions of melted phases within the ceramic body around 1100°C, which eventually would lead to the vessel's collapse. In contrast, Ca-rich materials develop a characteristic cellular structure, which is still present at similar temperatures (Hein et al. 2008; Heimann and Maggetti 2014) . The choice of Ca-poor raw materials for metallurgical ceramics, even though calcareous clay-rich materials were available near the site, represents a stark contrast from the practice documented in western Andalusia at broadly the same time (Nocete et al. 2008; Inácio et al. 2011) .
Temperatures necessary to melt most common metals range from 900 to 1200°C, normally operating at temperatures around 1100°C (pure copper melts at 1083°C) (Martinón and Rehren 2014), which, in Las Pilas, would push the crucibles to their limit. In fact, one of the samples analysed suffered from a fracture during the melting process as a consequence of its use. In this sense, the resistance to fracture propagation was improved following a strategy based on the presence of elongate inclusions that, due to the most common forming technique employed in the area, moulding, were strongly oriented parallel to the vessel surfaces. In the same way, matrix shrinkage produced during the sintering process occurred due to the high temperatures achieved by the ceramic during their use, leading to numerous crack-type voids within highly tempered (?) vessels. All these factors are well-known contributors to thermal conductivity and toughness in ceramic materials (Hein et al. 2008; Müller et al. 2010) . This markedly different behaviour of ceramic components, depending on their shape and composition, and the specific knowledge needed in each case to attain the production of usable crucibles might have been, in part, responsible of the low petrographic variability showed by metallurgical ceramics when compared to domestic wares.
Nevertheless, it is noteworthy that most of the crucibles analysed share their production process with domestic pots in terms of shape (fuentes), some of which were used for roasting cereals, as well as raw material selection, through forming techniques, and possibly firing (Montero Ruiz 1993; Rovira 2002) . It suggests that, contrary to expectations, metallurgical ceramics were not part of a separate production process but, instead, were products of practices very similar to those employed in common ware.
In contrast, the vessels classified as prestige goods belie suggestions of a unique, centralised production location, as they have different fabrics. They were finished with special care, resulting in highly polished surfaces or homogeneous colour, as is the case in most of SE Iberia. In that much, the prestige ceramics are similar to the domestic ceramics in sharing a source but show how common raw materials could be converted into goods bearing high symbolic value through human action and, by extension, how production processes were involved in the politics of ostentation as society underwent change. This process of transformation from common raw materials to prestige goods and the homogenisation of their appearance are also important, probably reflecting the emphasis put in their social role (Kohring et al. 2007 ).
This apparent transformation, from common raw materials to valuable goods, makes these ceramics a special case among prestige goods, as the other materials traditionally employed for this (amber, ivory and rare minerals) seem to have contained a high symbolic meaning even without mediating any crafting process, as they are used as grave goods (García Sanjuán et al. 2013) .
Social implications
Our analysis suggests that ceramic production and consumption in Las Pilas was mainly a local phenomenon. While future work should concentrate on similar studies in neighbouring sites, in order to build on these indications, it seems clear that some of the practices recorded here have their origins in the Neolithic. The ceramics used in metallurgical practices certainly do not give the impression of being very different from other pottery manufactured and used in the area.
Perhaps the characterisation of metallurgy as a catalyst of social change would lead us to expect that the most evident differences in terms of production processes in the area would be present in technical ceramics, such as the crucibles. However, far from suggesting different, concealed knowledge, the metallurgical ceramics seem very similar indeed to domestic ceramics, if not sometimes indistinguishable. If anything, we would draw attention to the careful treatment of prestige ceramics, which were the result of distinct production processes that converged in terms of surface finishing, decoration and firing, in order to achieve a similar effect in spite of their varied raw materials. This action to produce a specific surface effect is arguably more consistent with the needs of display in an increasingly competitive social environment. Perhaps the symbolic value of these vessels would imply lower tolerance towards undesired variations in shape, colour, texture, etc. This has been identified in other contexts as signs of part-time specialisation (Longacre 1999; Salanova 2012 ). This role of prestige and personal adornment goods as a catalyst for new forms of labour distribution within late prehistoric communities seems to be a tendency that started in the Neolithic in Cabecicos Negros (Goñi Quinteiro et al. 1999) . It might also be testified in the Chalcolithic in SW Iberia in the production of highly symbolic or ritual goods, such as idols (Thomas 2009 ). Such a tendency may have continued during the final phases of the Chalcolithic, with the production of Bell Beakers (Kohring et al. 2007 ) and into the Bronze Age (Aranda Jiménez 2004 ).
However, we should keep in mind that this group of vessels, in any case, would not amount to more than a small proportion of the total ceramic record. Taking as a reference the sites of Zájara and Campos, these prestige wares represent less than 1% of the sherds considered for typological classification (Camalich Massieu and Martín Socas 1999) . Even when their proportion may be higher in funerary contexts (Martín Socas and Camalich Massieu 1982) , it seems likely they result from a small and heterogeneous production that relied on highly skilled individuals involved in the production of other ceramic goods and other economic activities on a routine basis. Hence, correspondence in ceramic traits among different sites probably suggest a common background of acculturation, rather than to some centralised production based on specific workshops.
Finally, the identification of fabrics in Campos similar to those identified in Las Pilas points to the possibility of pottery products at one site being intended for use in another. Important questions arise from this, for example whether all ceramic classes were exchanged in the same way. Did symbolic materials travel further than common ware? We are beginning to produce the data to answer such questions.
Metalworking inception and the definition of technical traditions
The levels analysed in Las Pilas represent a moment in which metallurgy was becoming entrenched as part of everyday life in SE Iberian communities, at least in terms of its presence, more than in sheer volume. The ceramics contribute to an understanding of how this process occurred. Firstly, the majority of the ceramic types present in Chalcolithic pre-Bell Beaker contexts in SE Iberia do not indicate a rupture with ceramic technology of previous periods. In addition, the research shows that metallurgy does not seem to have been accompanied by the introduction of ceramic technological innovation in terms of specific production processes. In consequence, the importance of the indigenous material culture in metalworking contexts could be indicative of an active role of these populations in metalworking inception, if indeed there is any reason to think of the move to metallurgy as being the product of the movement of human groups. The abundance of prestige goods made in the same way as previously implies a different system of values, which did not change radically after the introduction of metallic goods.
It is of interest that pottery of Almería type, such as that identified in Las Pilas, comprises a red-slipped shape already present in Neolithic levels, and that the schematic motifs in symbolic ware also have their origins in the earlier period. In contrast to this, examples from other parts of Europe refer to the important implications of metallurgy in other aspects of material culture (Radivojević and Rehren 2016) . Similarly, in mainland Greece, graphite-painted wares appear in association with metal-bearing contexts, perhaps a sign of contacts with neighbouring populations from the Balkans (Zachos 2007) . Our point here is that external influence and influx cannot always be assumed when seeking to produce syntheses across extensive geographical areas. Seemingly contrasting local sequences such as that at Las Pilas should be taken into account. Variability in cultural and technological transmission should be interpreted, and these detailed accounts of practice should not be brushed over.
Furthermore, we should be wary of how any study of transmission, diffusion and adoption benefits from looking at as a broad range of material across the technological spectrum, something which our own disciplinary divides often discourage. Models of technology transfer based on Bitinerant smiths^rely on the role of metals as a status marker and the conception of metalworking as a new, restricted knowledge. At least in the case of metallurgical ceramics at Las Pilas, the production process of these objects does not differ greatly from domestic ware. On the contrary, in our case, they resemble the vessels used to roast cereals from Neolithic contexts.
In short, this challenges us to examine communities as loci of technological practice involving a variety of materials, even as we acknowledge that the arrival of metallurgy is an important factor in social and political transformation. In this sense, ceramic technology seems to show traces of a collective, at least local identity that somehow is transmitted into metallurgical practice, a picture perhaps compatible with archaeometallurgical data from the same site (Murillo-Barroso et al. 2017 ).
Conclusions
Local practices are basic to addressing innovation and knowledge transmission processes, and they are equally fundamental in the construction of cultural and social boundaries on an everyday basis. Nevertheless, aspects such as the consolidation of long-distance exchange networks and technological change have played the central role in the explanations of social change during the Chalcolithic in SE Iberia. As a result, these questions have been often addressed from top-down models that need to be weighed against the emerging wealth of locally contextualised analytical understandings of past production and indeed consumption in the area. Therefore, the understanding of traditional materials and local contexts, especially with a diachronic dimension from the Neolithic, continues to be vital to understand the conditions in which Chalcolithic economic and social change occurred.
In these terms, it might have been anticipated that striking changes in material culture, such as the appearance of metallurgy, could have encouraged other important technological changes in the manufacture of other goods. Given the importance often conferred on metalworking as a practice reliant on highly symbolic and restricted knowledge, it might also be expected that these changes related also to the value placed up its products. Metalworkers and their products might be thought likely to stand apart due to the extreme conditions of their production. Equally, the functional diversity of SE Iberian Chalcolithic assemblages might be expected to have produced compositional and technological variability, certainly in comparison to the Neolithic. It has been suggested that such changes would have economic implications, such as in the organisation of labour, important to emerging social structures. In the Vera Basin, this has been thought to lead to the development of increasingly hierarchical cultural groups.
With this in mind, it is of importance that the study of the site of Las Pilas sheds light on the diversity of local contexts in which social complexity emerged, helping us to understand how the construction of local traditions took place within a community across time. It demonstrates the necessity of detailed research on material culture in order to provide empirical grounding for deductions and reconstructions made at a broader scale, such as efforts that aim to approach the transmission of metallurgical practice.
Ceramic production and consumption in Las Pilas was chiefly a local phenomenon, in which clay-rich goods used for different activities were the product of diverse production sequences, not always led by functional needs. Nevertheless, diverse raw materials available in their surroundings were exploited, and the craft persons who collected and mastered them were well aware of their characteristics and their behaviour, especially regarding the challenge of thermal alteration. Moreover, the combination of our results and the archaeological information available points to a knowledge that was managed and kept for generations at a community level rather than to a restricted knowledge, linked to social status. In this social context, especially skilled individuals involved in craft production may have risen to prominence, as social inequality and the politics of display become more important, alongside the demand for prestige goods.
